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0 ELECTROLESS PLATING METHOD 

OAbstract: 

IRPOSE: To deposit a uniform metallic film on the surface of a photo- 

>ist by treating the photo-resist surface with a soln. of specified (c ^ oh, Q> . it r 

mpds., then making a catalyst adsorbed on the surface and dipping the ~ - 

oto-resist in an electroless plating bath. 

)NSTITUTION: A substrate coated with a photo-resist is dip-coated by 
ing a soln. of the compd. having a structure shown by formula I. In 
mula I, R is a 1 or more than 1C, preferably 8 to 20C alkyl group or an 
;yl group having an aromatic group, and n is >1 or preferably 2 to 5. The 
ated substrate is then treated with a tin-palladium activator to make a 
talyst adsorbed on the photo-resist surface. The resulting substrate is 

3n dipped in a electroless plating bath to deposit a metallic film of Ni, 'fccoim ccFj>c^^<>V: n ii 
3., on the photo-resist surface. A propylene oxide or ethylene oxide- 

Xylene oxide copolymer-containing compound shown by formula II c^ ^Mh^m, -o> b ,h 

;tead of ethylene oxide in the structure of the compd. of formula I is also ; 2 , a a • , 

ailable for dip-coating the substrate. c>l * |A 
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AIMS 

amfl 1 The nonelectrolytic plating approach characterized by to be the approach of performing nonelectrolytic 
tine to the front face of the base which applied the positive type photoresist beforehand, to process with a tin- 
ladium system activator, to make a catalyst stick to this photoresist front face after pretreating with the solution ot 
• or more compounds chosen from from among the compounds which have the structure expression showing this 
itoresist front face below, to be immersed in a nonelectrolytic plating bath after an appropriate time, and to deposit a 
tal coat on this photoresist front face. (1) 

•rmula 11 The compound which has the structure expression of RCONH(CH2 CH2 O) n H. However, R is an alkyl 
up which has eight or more alkyl groups [ 20 or less ] or an aromatic series radical desirably one or more carbon 
nbers, and n is the number of 2-5 desirably one or more. 

The compound which has the following structure expression which used the copolymer of propylene oxide or 
yleneoxide, and propylene oxide instead of the ethyleneoxide in a structure expression of the above (1). 

irmula 2] _ 
;ONH (CH 2 CH-O) n H 

I 

CH, ,. , . 

:ONH (CH 2 CH 2 0) n (CH 2 CH 2 -O) a H 

CH 3 

The compound which has the following structure expression which permuted hydrogen incidental to the above (1) or 
alkyl oxide in a structure expression of (2) by the sulfone radical. 
>rmula 3] 

:ONH (CH 2 CH 2 0) n S0 3 Na 

:ONH (CH 2 CHO) n S0 3 Na 

I 

CH 3 

CONH (CH 2 CH 2 0) n (CH 2 CHO) , S 0 3 Na 

CH 3 

Drmula 4] _ N 

/ < CH 2 CH 2 0) n H 

CON 

X (CH 2 CH 2 0) „ H 
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: compound which has ******** Hovlft, R is an alkyl group which contains the^^l group or aromatic series 
cal of 8-20 desirably one or more carbon numbers, and n and m are one or more numbers. 
The compound which has the following structure expression which used the copolymer of propylene oxide or 
/leneoxide, and propylene oxide instead of the ethyleneoxide in a structure expression of the above (4). 
rmula 5] 

/ 



CCH, CHO) n H 
I 



CH, 

:ON 3 



\ 



:on 



/ 

r 

\ 



(CH 2 CHO) m H 
I 

CH, 



(CH 2 CH 2 O) n (CH 2 CHO) » H 



CH 



3 



(CH 2 CH 2 O) n , (CH 2 CHO) B / H 



CH 



3 



■rmula 6] 

/ .<Cft I CH a 0) n H 

I 

X (CH 2 CH 2 0)„H 



e compound which has ********. However, R is an alkyl group which contains the alkyl group or aromatic series 
ical of 8-20 desirably one or more carbon numbers, and n and mare one or more numbers. 
The compound which has the following structure expression which used the copolymer of propylene oxide or 
yleneoxide, and propylene oxide instead of the ethyleneoxide in a structure expression of the above (6). 
irmula 7] 
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/ 



(CH, CHO) H 
2 ( 

CH 3 



(CH 2 CHO) m H 
I 

CH 3 



/ 
\ 



(CH 2 CH 2 0) n (CH 2 CHO) m H 

CH, 



(CH 2 CH 2 O) n , (CH 2 CHO) B , H 

I 

CH, 



rmula 8] The compound which has the structure expression of Rl CONR two R3. However, Rl -R3 It is a with a 
bon numbers of one or more alkyl group. 

The compound which has the structure expression of pyridinium hahde. 
•rmula 9] 
p • x" 



wever, R is a with a carbon numbers of one or more alkyl group. 

') 

•rmula 10] 

R 2 R 3 N (CH 2 CH 2 O) n H x" 

e compound which has the becoming structure expression. However, Rl -R3 It is a with a carbon numbers of one or 
re alkyl group, n is one or more numbers, and X is a halogen. 

>!-mula 1 11 Rl NH(CH2) n-Si (R2 0)3 -- the compound which has a structure expression. However, Rl It is the alkyl 
,up which has hydrogen or an amino group, and is R2. It is the alkyl group of 1 or 2 desirably one or more carbon 
nbers, and n is one or more numbers. 
'■) 

1HTCH2) n Si(CH3) n m (CH3 O) -- the compound which has a structure expression. However, R is an alkyl group 
rich has hydrogen or an amino group, n is the number of 1 or 2, and m is a number used as 1 , when n is 1 and 2 and n 

:2. 

jrmula 1 3] 

R 2 N (CH 2 CH 2 0) n H (CH 2 CH 2 O) n HX" 
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-compound which has the becoming sl^ire expression. However, Rl And R2 It iMvith a carbon numbers of one 

nore alkyl group or an aromatic series ^tal, X is a halogen, and n and m are one "»ore numbers. 

) The compound which has the following structure expression which used the copolymer of propylene oxide or 

/leneoxide, and propylene oxide instead of the ethyleneoxide in a structure expression of the above (13). 

rmulal4] 

R 2 N (CH 2 CHO) n H (CH 3 CHO) m HX" 
I I 
CH, CH 3 



(CH 2 CH 2 O) n <CH 3 CHO) „ H 

CH 3 
R 2 N 



/ 



\ 



(CH 2 CH 2 O) n , (CH 3 CHO) „, H 

CH 3 



) The compound which has the structure expression of a benzalkonium betaine. 
R CH 2 (C " 2 > - CO ° H 

wever, R is an alkyl group which contains the alkyl group or aromatic series radical of 8-20 desirably one or more 
bon numbers, and n and m are one or more numbers. 

Irmula 161 The compound which has the structure expression of RNH(CH2) n NH2. However, R is an alkyl group 
itaining a with a carbon numbers of one or more alkyl group or an aromatic series radical, and n is one or more 
mbers. 

?rmula 17] The compound which has the structure expression of RP04 H. However, R is an alkyl group which 
itains the alkyl group or aromatic series radical of 8-20 desirably one or more carbon numbers. 

inula 1 8] The compound which has the structure expression of RO(CH2 CH2 O) n PO three H2. However, R is an 
:yl group which contains the alkyl group or aromatic series radical of 8-20 desirably one or more carbon numbers, and 
s one or more numbers. 

inula 191 The compound which has the structure expression of {RO(CH2 CH2 O)) 2 P02 H. However, R is an 
^ou P which contains the alkyl group or aromatic series radical of 8-20 desirably one or more carbon numbers, and 
s one or more numbers. 
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TAILED DESCRIPTION 



stailed Description of the Invention] 

dustrial Application] This invention relates to the approach of giving electroless nickel plating to the base with which 
positive type photoresist film which has a predetermined pattern is formed, concerning the nonelectrolytic plating 
>roach. It is related with the pretreatment approach performed in advance of nonelectrolytic plating processing in 
re detail. 

Ascription of the Prior Art] A nonelectrolytic plating method is an approach of depositing a metal or an alloy in 
ocatalysis on the front face of the galvanized body, by returning a metal ion with the reducing agent contained in the 
ution unlike the electrolysis plating based on the electrochemical reduction reaction of the metal in a cathode surface. 

,031 By making a suitable catalyst adsorb, this nonelectrolytic. plating method can deposit a metal also on the surface 
an insulating material, and is applied to various technical fields. For example, it is applied to formation of the circuit 
tern in a printed circuit, formation of the nonmagnetic substrate film on through-hole plating and the aluminum 
item substrate for hard disks, electromagnetic wave shielding of a computer case, etc. 

>04] Original recording (La Stampa) production for manufacturing an optical disk especially is also one of the leading 
•Id of application. In the general original recording production process of an optical disk, a photoresist is applied on 
: substrate which consists of a glass plate ground first, and the photoresist layer which has predetermined patterns, 
-h as a signal pit and a guide slot, by the selective irradiation and development of a laser beam is formed, then, a 
iductor -- pass-izing processing and electrocasting processing -- a metal master is produced. This metal master can be 
to a direct injection molding machine, and it can be used as La Stampa. the conductor which mentioned the 
nelectrolytic plating method above -- it is applied to-izing processing, and a metal coat is formed in the front face of a 
n-conductive photoresist layer, conductivity is given, and electrocasting processing is enabled. 
)05] As a metal which may deposit by the nonelectrolytic plating method, some classes, such as silver, copper, and 
•kel are known for example, the conductor in the original recording production process of the optical disk mentioned 
Dve'-- in-izing processing, the nickel with which a metal coat with a big degree of hardness with few defects of a 
ihole etc. is obtained is effective. 

)06] By the way, in order to form a metal coat by the nonelectrolytic plating method on the surface ot a nonmetal 
nerally the catalyst which serves as a start point of a metaled deposit reaction on a front face as the pretreatment is 
ide to adsorb, and the method of depositing a metal by making this into a nucleus is taken. It is the so-called 
ivation. Therefore, it becomes maximum Important as pretreatment of nonelectrolytic plating how a catalyst is made 
adsorb. 

-oblem(s) to be Solved by the Invention] For example, when it deposits nickel etc., it is common to make the colloid 
palladium adsorb as a catalyst mentioned above. In order to make the nucleus of this palladium adsorb in recent 
ars the tin-palladium system activator called tin, and a solution including both of palladium and the so-called catalyst 
used. In this catalyst, palladium exists, after having been covered by the protective colloid of tin ion, and it has the 
vantage of being hard to produce settlings. 

308] However, if this catalyst is used, it cannot necessarily be activated on any front faces. For example, since it is 
rd to stick to the colloid of palladium the way things stand in the case of the injection-molded product of ABS 
istics it is necessary to etch that front face lightly with chromium-sulfate acid mixed liquor etc. Very detailed 
egularity arises on a front face by this etching processing, and adsorbent [ of a catalyst ] is improved. 
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09] moreover -- even if it gives the tinJ^adium system activator compared and m^toned above also in the 
-inal recording production process of fflBfttical disk mentioned above when procel^ of what was not performed 
he front face of a positive type photoresist layer, either -- the amount of adsorption of the catalyst to a front face -- 
-- the whole surface -- it is difficult to obtain a uniform metal coat. For this reason, performing etching processing 
lg the chromium-sulfate acid mixed liquor mentioned above is also considered. However, since it is not general so 
•ng the chemical resistance of a positive type photoresist exfoliates easily, or it is dissolved, and uniform etching is 
icu'lt In addition, if the photoresist used for the photoresist used for original recording production of an optical disk 
;emi-conductor manufacture has the very detailed pattern and etching processing is performed, it is [ **** which this 
ailed pattern damages ] and is not desirable. . . 

10] Therefore, pretreatment or surface treatment processing for making adsorption of a catalyst easy, without doing 
lage mentioned above on the photoresist front face is important, and this invention aims at offering the effective 
ans for the reason. 

-ans for Solving the Problem] As a result of inquiring in order to attain the purpose mentioned above, by pretreating 
h the solution containing the compound which has the specific molecular structure for the front face of a positive 
e photoresist this invention person could perform activation by the tin-palladium system activator also on the front 
• of a positive type photoresist easily, and found out that uniform nonelectrolytic plating became possible. The 
treatment approach of the nonelectrolytic plating concerning this invention is proposed based on this knowledge, 
it is it rinses after being immersed into the solution containing at least one of the compounds which enumerate 
ow the front faces of a positive type photoresist in which the predetermined pattern was formed beforehand or 
•lying by the approach of a spray etc. Then, the tin-palladium system activator or salt which uses a hydrochloric acid 
i principal component is processed and rinsed with the tin-palladium system activator used as a principal component, 
thermore after processing the front face concerned with a predetermined acid or alkali and removing a part for 
lecessary tin, the substrate with which the photoresist.mentioned above in the nonelectrolytic plating organ bath was 
med is immersed, and it is characterized by depositing p a metal coat in homogeneity. 

12] There are about 19 kinds of compounds suitable for pretreatment or surface treatment processing mentioned 
>ve, and they are enumerated below. 

a 31 (1) The compound N-polyoxy alkyl alkylamide which has the structure first expressed [ 1st ] with the following 
•mical formula 1 is mentioned. However, the inside R of a chemical formula 1 is the alkyl group which has eight or 
re alkyl groups [ 20 or less ] or an aromatic series radical desirably one or more carbon numbers, and n is the number 
2-5 desirably one or more, 
irmula 20] 

:ONH(CH2 CH2 O) n H (1) . . . 

■141 (2) Among the above-mentioned chemical formula 1, it is expressed with the following chemical formula 2 
ich used the copolymer of propylene oxide or ethyleneoxide, and propylene oxide instead of ethyleneoxide, and a 
npound is also useful. 
>rmula21] 

JONH CCH 2 CH-O) n H 



I 

CH 3 

:ONH (CH 2 CH 2 O) n (CH 2 CH 2 -0) n H 

I 



CH 



3 



(2) 



)15] (3) In an above-mentioned chemical formula 1 or an above-mentioned chemical formula 2, compound polyoxy 
:yl alkylamide SARUFONETO expressed with the following chemical formula 3 which permuted hydrogen 
ddental to alkyl oxide by the sulfone radical can also be used, 
jrmula 22] 
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ONH (CH 2 CH 2 0) n S0 3 N 



> (3) 



ONH (CH 2 CHO) n S0 3 Na 
I 

CH 3 

:ONH (CH 2 CH 2 O) n (CH 2 CHO) B S 0 3 Na 

CH 3 

161 (4) The compound NN bis-polyoxy alkyl alkylamide which has the structure expressed with the following 
mical formula 4 can also be used. However, R is an alkyl group which contains the alkyl group or aromatic series 
ical of 8-20 desirably one or more carbon numbers, and n and m are one or more numbers. 

rmula 23] 

/ (CH 2 CH 2 0) n H 

;on ••■ < 4 > 

X (CH 2 CH 2 O) n H 

171 (5) The compound expressed with the following chemical formula 5 which used the copolymer of propylene 
de or ethyleneoxide, and propylene oxide instead of ethyleneoxide can also be used among the above-mentioned 
anical formula 4. 
•rmula 24] 



/ 

I 

\ 



(CH, CHO) H 
I 

CH. 



(CH 2 CHO) m H 
I 

CH 3 



/ 

i 

\ 



(CH 2 CH 2 0) n (CH 2 CHO) „ H 

CH 3 



(CH 2 CH 2 O) n , (CH 2 CHO) n , H 

CH 3 



(5) 



) 1 81 f 6) The compound NN bis-polyoxy alkyl alkylamine which has the structure expressed with the following 
smical formula 6 can be used. However, R is an alkyl group which contains the alkyl group or aromatic series radical 
8-20 desirably one or more carbon numbers, and n and m are one or more numbers. 
Dimula 25] 
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/<CH 2 CH 2 0) n H 



f 



(6) 



(CH 2 CH 2 O) „ H 

191 (7) The compound expressed with the following chemical formula 7 which used the copolymer of propylene 

de or ethyleneoxide, and propylene oxide instead of ethyleneoxide can be used among the above-mentioned chemical 

inula 6. 
rmula 26] 



/ 

[ 

\ 



(CH, CHO) H 

I 

CH„ 



CCH 2 CHO) n H 
I 

CH 3 



/ 

[ 

\ 



(CH 2 CH 2 0) n (CH 2 CHO) n H 



CH, 



(CH 2 CH 2 0) n , (CH 2 CHO) B , H 



CH, 



(7) 



)20] (8) The compound NN dialkyl alkylamide which has the structure expressed with the following chemical 
mula 8 can be used. However, Rl -R3 It is a with a carbon numbers of one or more alkyl group, 
irmula 27] 

)21] (9) The compound alkyi pyridinium halide which has the structure expressed with the chemical formula 9 shown 
ow can be used. However, R is a with a carbon numbers of one or more alkyl group, 
jrmula 28] 

51.x- 

y (») 



)221 (10) The compound trialkyl polyoxy alkylamine halide which has the structure expressed with the following 
emical formula 10 can be used. However, Rl -R3 It is a with a carbon numbers of one or more alkyl group, n is one 
more numbers, and X is a halogen. 
Simula 29] 

+ 

R 2 R 3 N (CH 2 CH 2 O) a H X (10) 

3231 (1 1) The compound amino alkyl silane which has the structure expressed with the following chemical formula 1 1 
a be used. However, R is an alkyl group which has hydrogen or an amino group, and n is one or more numbers, 
ormula 30] 



p://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/23/2004 



THIS PASE BLAMK (us«o) 



Page 5 of 9 



H(CH2) n-Si3 (CH3 O) (1 

24] (12) The compound which has the^Kcture expressed with the following chem^WTormula 12 can be used, 
wever, the inside R of a chemical formula 12 is the alkyl group which has hydrogen or an amino group, n is the 
nber of 1 or 2, and m is a number used as 1 , when n is 1 and 2 and n are 2. 
•rmula 31] 

H(CH2) n Si(CH3) n m (CH3 O) (12) 

25] (13) The compound NN bis-polyoxy alkyl NN dialkyl amine halide which has the structure expressed with the 
owing chemical formula 13 can be used. However, the inside of a chemical formula 13 and Rl And R2 It is a with a 
bon numbers of one or more alkyl group or an aromatic series radical, X is a halogen, and n and m are one or more 

nbers. 
■rmula 32] 

R 2 N (CH 2 CH 2 O) n H (CH 2 CH 2 O) „ HX _ 



(13) 



■26] (14) The compound expressed with the following chemical formula 14 which used the copolymer of propylene 
de or ethyleneoxide, and propylene oxide instead of ethyleneoxide can also be used among the above-mentioned 
imical formula 13. 
>rmula 33] 

R 2 N (CH 2 CHO) n H (CH 3 CHO) B HX" 
I I 



CH, 



CH, 



Ro N 



/ 

I 

\ 



(CH 2 CH 2 0) n (CH 3 CHO) n H 

CH 3 

(CH 2 CH 2 0) n , (CH 3 CHO) „, H 

CH, 



(14) 



)27] (1 5) The compound alkyl benzalkonium betaine which has the structure expressed with the following chemical 
mula 15 can be used. However, the inside R of a chemical formula 15 is the alkyl group which contains the alkyl 
mp or aromatic series radical of 8-20 desirably one or more carbon numbers, and n and m are one or more numbers, 
jrmula 34] 



C 

II 

N 



/ (CH 2 ) n OH 
N 

l\ CCH 2 ) „ COOH 



(15) 



)281 (16) The compound N alkyl alkyl diamine which has the structure expressed with the following chemical 
-mula 16 can be used. However, the inside R of a chemical formula 16 is an alkyl group containing a with a carbon 
mbers of one or more alkyl group or an aromatic series radical, and n is one or more numbers. 
Drmula 35] 
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H(CH2)nNH2 (16) . 

29] (17) The compound alkyl phosphorfPJster which has the structure expressed wiTMe following chemical 
nula 17 can be used. However, R is an alkyl group which contains the alkyl group or aromatic series radical of 8-20 
irably one or more carbon numbers, 
rmula 36] 

04 H (17) 

30] (1 8) The compound alkoxy polyoxy alkyl phosphoric ester which has the structure expressed with the following 
mical formula 1 8 can be used. However, R is an alkyl group which contains the alkyl group or aromatic series 
ical of 8-20 desirably one or more carbon numbers, and n is one or more numbers, 
rmula 37] 

(CH2 CH2 O) n PO three H2 (18) 

311 (19) The compound bis-alkoxy polyoxy ARUKIRURIN acid ester which finally has the structure expressed with 
following chemical formula 19 can be used. However, R is an alkyl group which contains the alkyl group or 
matic series radical of 8-20 desirably one or more carbon numbers, and n is one or more numbers, 
•rmula 38] 

3(CH2 CH2 O)} 2 P02 H (19) . 

32] In order to make an understanding of this invention easy, a nonelectrolytic plating method is explained 
icretely First after a positive type photoresist is applied on a glass plate or a silicon wafer according to a 
lV entional method it is exposed and developed alternatively, and the positive type photoresist layer which has a 
determined pattern is formed. Since this photoresist coat front face cannot adsorb the activator of a tin-palladium 
tern easily as mentioned above the way things stand, it makes the compound enumerated above stick to a photoresist 
nt face as pretreatment in this invention. This pretreatment may use independently one kind of the compound 
imerated above or may mix and use some kinds of compounds. At the time of use, the water solution which contains 
compound enumerated above 0.001% to about 2% is adjusted. Or when using some compounds, the water solution 
ich contains the organic solvent mixed to .water and arbitration, such as ethyl alcohol or isopropyl alcohol, about at 
st 20% is adjusted Thus, a plated object is immersed into the adjusted water solution. Or you may make it spray this 
ter solution on a photoresist front face. Since it is dependent on concentration, temperature, etc., the time amount 
ich this processing takes is not fixed. However, it is practical to set up the appearance conditions from which several 
onds thru/or effectiveness sufficient in several minutes are acquired. When concentration is too thin, with many 
npounds the surface treatment effectiveness of making the catalyst of a tin-palladium system activator sticking to 
nogeneity is not acquired. Moreover, it requires long duration very much and is not practical though obtained. 
>reover when concentration is too high, precipitation and micell-ization are caused with a compound and it is not 
ctical too In addition, addition of ethyl alcohol or isopropyl alcohol is used in order to dissolve a specific compound 
water However the technical range of this invention is not limited, the range becomes large according to the class ot 
mersion time amount, solution temperature, and compound etc., and 0.001% - 2% of density ranges mentioned above 
^ornes narrow. The above-mentioned range illustrated the only practical numeric value. 

)331 After a superfluous compound solution is removed by rinsing and the photoresist front face where it pretreated 
ch tie solution of the compound enumerated previously passes through the activation by the tin-palladium system 
ivator according to a conventional method, it is immersed in a nonelectrolytic plating organ bath. Consequently, 
nelectrolytic plating is performed to homogeneity on a photoresist front face. In addition, as an activator used here, 
• tin-palladium system which sets a hydrochloric acid to one of the principal components is sufficient or the tin- 
ladium system activator which sets salt to one of the principal components is sufficient, and it is not limited 
lecially In addition, after performing activation, after treatment using the accelerator or accelerator which generally 
isists of an acid or alkali is performed, and unnecessary tin is removed. Especially this accelerator is not limited 
her and it can choose from a commercial item, a sulfuric acid, a hydrochloric acid, a sodium hydroxide, etc. suitably, 
addition it may replace with a tin-palladium system activator or a catalyst, and activation may be performed 
lependently, using respectively the 1st tin solution of chlorination, and a palladium-chloride solution. 

Inctionl Each compound which is used for pretreatment in this invention and which was enumerated previously is a 
-factant suitable for surface treatment processing. These compounds have the property to adsorb on the front face of 
; non-conductive matter strongly. Therefore, it sticks to this surface active agent good also on the base which turns 
o the galvanized body in this invention, i.e., the base with which the positive type photoresist layer which has a 
determined pattern beforehand was formed. Thus, the front face of the base adsorbed in the surface active agent will 
in the condition that the compatibility over a tin-palladium system activator was raised, and the palladium covered by 
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protective colloid of tin ion can be hel^fcv. Even if the above-mentioned protecti^^fclloid is finally removed with 
icid or alkali by this thing, palladium isWd on a base by it at stability, and a deposl^e metal, for example, the 
eel, which made this the nucleus under existence of a suitable reducing agent, is attained by it. 

ample] Hereafter, the suitable example of this invention is explained to a detail based on an experimental result. 
361 (Example 1) This example applied this invention to production of La Stampa for optical disk manufacture, and 
d the Hoechst A.G. make and trade name AZ-1350 as a positive type photoresist ingredient. This photoresist 
redient is a naphthoquinonediazide system and uses as a principal component phenol system resin and the 
hthoquinonediazide which is a photodegradable compound. 

37] First after applying above positive type photoresist AZ-1350 to the disk-like glass substrate of the ground 
neter of 36cm and drying, the positive type photoresist layer which has a predetermined pattern by selection 
osure and development was formed. 

381 Next the water solution for pretreatment was adjusted. In this example, the water solution which dissolved at a 

• of lg per 1 was produced using C12H25CON(CH2CH2 O) nH(CH2 CH2 O) mH (however, n and notO but the sum 
il of m is equal to 5) This compound represents the compound expressed with the chemical formula 4 enumerated 
viously the stream after the substrate which applied the positive type photoresist can be immersed m this water 
ation at a room temperature for 1 minute - it washed and the superfluous surfactant molecule was removed. By this 
cessing, the photoresist front face changed into the condition that the molecule of the above-mentioned compound or 

lrfactant stuck to homogeneity. , , a * 

391 next the inside of the mixed liquor which diluted thick solution-like the tin-palladium system activator (product 
ade from SHIPURE ], trade name catalyst 9F) 1 section for this substrate by the concentrated-hydrochlonc-acid 1 
tion and the pure-water 5 section - a room temperature - for 1 minute - being immersed - a stream - it washed 
401 furthermore the inside of the mixed liquor which diluted the acid accelerator (product [ made from SHIPURE ], 
le name accelerator 19) 1 section with the pure-water 5 section in order to remove the protective colloid of the 
.ve-mentioned tin ion and to make only palladium stick to a photoresist front face -- a room temperature - 30 
onds ~ being immersed ~ a stream - it washed. Here, the above-mentioned tin-palladium system activator changed 
) the condition that palladium stuck to homogeneity by acid accelerator processing which adheres and follows 
nogeneity over the whole front face, without being flipped by the positive type photoresist layer. 
411 This substrate was immersed for 1 minute into (35-40 degrees C of bath temperature) the plating bath tufr which 
»d non-electrolyzed nickel-plating liquid (the product made from SHIPURE, trade name NIPOJITTO 468). Thereby, 
he substrate front face, the nickel coat with a thickness of 0.03-0.3 micrometers deposited in homogeneity also 
luding the front face of a positive type photoresist layer. This nickel coat did not exfoliate in the subsequent 
ctrocasting process. . 

•421 (Example 2) as a positive type photoresist ingredient - Tokyo ~ adaptation ~ shrine make and trade name 
PR-800 were used, and also the sample was produced like the above-mentioned example 1. Also in this case, the 
>d nickel coat was obtained. . 

1431 (Example 3) The same effectiveness was acquired even if it used the salt type tin-palladium system activator by 
uno Drug industry instead of catalyst 9F and the accelerator 19 made from SHIPURE which were used in the ^ 
imple 1 mentioned above. In the water solution which diluted OPC-80 catalyst M50ml and 250g of salt of the Okuno 
ie industry with water instead of catalyst 9F, and was specifically made into 11., it was immersed for 2 minutes and 
substrate was rinsed. Then, it was immersed in the water solution of the OPC555 accelerator M of the Okuno drug 
lustry for 1 minute instead of the accelerator 1 9 made from SHIPURE. The concentration of this water solution 
solves 100ml of accelerators per 11. of pure water. When it was immersed in non-electrolyzed nickel-plating liquid 
POJITTO 468 mentioned above for 1 minute at 40 degrees C after rinsing, the uniform nickel coat was able to be 

mUExample 4) Lowered [ 1. ] the concentration of the compound water solution used for pretreatment in O.Olg /, 
i immersion time amount was extended in 10 minutes, and also conditions were made the same as that of an example 
and the sample was produced. Also in this case, the uniform nickel coat was able to be formed on the photoresist. 
)451 (Example 5) Next, about the compound for pretreatment enumerated to the left column of the following table 1, 

• same processing as an example 1 was performed, and the sample was produced. Also when which compound was 
>d finally on the photoresist layer, the uniform nickel coat has been formed. In addition, the concrete compound of 
'left column displays on the right column among Table 1 by making into a chemical formula number structure 
iresponding to the compound group which is represented respectively and which were enumerated previously. It was 
t restricted to the represented concrete compound, but all the matter contained in the compound group enumerated 
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f ce treatment function. In addition, it becj^^clear by the experimental 



viously is equipped with the effective mm^ 

alt that all the things that have the struSP expressed with the chemical formula 1 ^Wherated previously thru/or 19 
d about the compound which was not concretely mentioned to this table 1 are equipped with the outstanding surface 
itment function. 
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)46] (Example 6) When the same processing as an example 1 was performed about two compounds shown in the 
lowing table 2 using the water solution added to 11. of pure water after melting lg to isopropyl alcohol 20g, 
ipectively, the nickel coat uniform on a photoresist layer was obtained, 
able 2] 
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n u m ^ u 


t2 H 25 N (CH 2 CH 2 0) „ H (CH 2 CH 2 O^H 






n * 0 ra*= 0 


2 H 25 N* (CH 2 CH 2 O) „ H (CH 2 CH 2 O) m Hx" 


n + m= 5 



47] (Example of a comparison) Although the same experiment as the above-mentioned example 1 was conducted 
hout using any surfactants, and the nickel coat was formed in the outcrop of a glass substrate, a nickel coat was not 
ned in the front face of a positive type photoresist layer at all. Furthermore, concentration of a tin-palladium system 
vator (the product made from SHIPURE, trade name catalyst 9F) Although the experiment respectively same about 
case where concentration of non-electrolyzed nickel-plating liquid (the product made from SHIPURE, trade name 
5 OJITTO 468) is made into twice the example 1 was conducted when it considered as the twice of an example, and 3 
es, and concentration of concentrated hydrochloric acid was made into twice the example 1 and, the nickel coat was 
lied in the front face of a positive type photoresist layer at all at neither of the cases. Therefore, in order to perform 
form non-electrolyzed nickel plating on the front face of the substrate which has the above positive type photoresist 
srs, it is clear that conditioning by the surfactant is indispensable. 

48] In addition, in the above each example and example of a comparison, although explanation on condition of 
duction of La Stampa for optical disk manufacture was performed, this invention is not limited to this and may be 
lely applied as an approach of performing nonelectrolytic plating on a positive type photoresist layer. Metallic 
ting is not restricted to nickel, either and can be applied to others. 
49] 

feet of the Invention] If the nonelectrolytic plating approach of this invention is applied so that clearly also from the 
.ve explanation, uniform nonelectrolytic plating can be performed on the substrate which has the positive type 
>toresist layer beforehand formed in the predetermined pattern. And productivity of this invention is good at a cheap 
ility, and it can be carried out with high dependability. If this invention is applied to production of La Stampa for for 
mpl'e, optical disk manufacture, it is effective in La Stampa with the high dependability which reflected detailed 
terns, such as a signal pit, faithfully being economically producible. 



anslation done.] 
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